• Forward simulation 
Forward simulation
• The algorithm is not limited by assumption regarding the farfield. Take into consideration of the TX current bipole geometry.
• utilize a controlled source approach utilizing the specifics of the grounded transmitter incorporating not only the injected currents but also the induced fields from the transmitted magnetic fields.
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• Based on a Localized Non-Linear (LN) approximator in (Habashy et al, 1993) and (Murray et al, 1999) when scattering is controlled principally by either injected or induced currents in the host structures.
• The technique is efficient and stable in simulating threedimensional electromagnetic scattering
Inversion technique -a constrained trust-region method
• solves a least-squares minimization problem with simple bound constraints and has a fast rate of convergence.
• a quadratic model within a region, defined by the trust-region radius, is trusted to be an adequate representation of the objective function. The trust-region method then calculates the step to the approximate minimum of the model in this region.
3 minimum of the model in this region.
• We utilized a projected gradient method to determine an initial point with sufficient reduction of the quadratic model. The projected gradient method is more efficient as several bound constraints can be added simultaneously.
• As the second stage of the step computation, a further reduction of the quadratic model is sought to enhance the convergence of the inversion with the additional restriction that the bounds on the parameters are kept fixed throughout the second process.
Objective function •Build a 3D mesh model according to the strike and dip
•grid cells are oriented along known strike and dip directions
•Find the resistivity distribution of the 3D mesh model.
The advantages of utilizing dipping grid cells:

17
The advantages of utilizing dipping grid cells:
•Make it easy to impose smoothing constraints along the known strike and dip direction.
•It can also improve the recovered model resolution as a dipping linear structure can be better represented with the grid cells of the same orientation. 
Dipping grid inversion setting
